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(54) PRODUCTION OF SURFACE-TREATED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing a laminated body capable of continuously film- 
forming on one side of a base material under the 
pressure in the vicinity of the atmospheric pressure and 
excellent in the uniformity of film thickness and film 
quality and moreover to provide a method for producing 
a surface-treated article excellent in adesion between a 
thin film, a base material or the like. 
SOLUTION: Gases 90 and 91 for treating are introduced 
into the spaces of counter electrodes 30/40 and 31/41 in 
which at least either counter face is set with solid 
dielectrics 60 to 62 to regulate the pressure to the one in 
the vicinity of the atmospheric pressure, and the electric 
fields made into pulse in which the voltage rise time is 

regulated to £100 p.s, and the electric field strength is regulated to 1 to 100 kV/cm are applied 
to the spaces between the counter electrodes 30/40 and 31/41 to generate discharge plasma, 
and moreover, between the counter electrodes 30/40 and 31/41, a substrate 12 is 
continuously passed through so as to be adhered to either counter face 30 or 31. The 
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substrate or the face laminated with at least one kind of thin film is previously subjected to 
plasma treatment. 
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(57) tWJ] 

[BHM **E»*C!>Ea©T , C. 5tt<?>H-iS<C3*tt 

awe**?*, ir?, BJ?aa'KM©ft-»tcatifca 

0^633MRB*nfei5h*fIS3 0/40 % 3 1/4 1 

AtftU M|MK3 0/4 0, 3 1/4 iHfcflE£ 
fc£*0ISB*E 1 0 0 ii s KTF\ SWS&tf 1 - 1 0 0 

*J[5j*8S3 0/4 0 , 3 1/4 1 HKC. 1 2 *&& 
l/C. fi^, filti^-*©*tiaiffl3 0. 3!K«S$Hi 
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1 0 0 ii o «T. «JHBt* 1 - 1 0 0 kV/c 
L/C. *©«ifi]BK:tfSSi*riiiHSl* 

0. 5 - 1 0 0 K H z > < t <>lA$$$&m& 1 1 0 0 0 
ii site* 4TCi»*Ci*1«t±-r* 15^^ 1 Xtt 2 CC 

& 

[ ie*3g 5 ] »*Xlftb«t < t i> l aoMbPSW $ 

[0 00 1 ] 
[ 0 0 0 2 ] 

[ 0 0 0 3 ] JiKCDJ: ^^ett^ftfi^ftS^ft^tt 

jfc. ^>7b-r^^l KET'C4>?P-M* 
fMAB iyfcy'y x~?c v d £W*n6 ftr t * *. o* 

[ 0 0 0 4 ] fiRSfrtO*ffiCCieBS:*Ea5fer*fi£T* 
?^*a(c*H^tt, JWBflflbWBE • HMft-Ctrb 

S Cite, A£®Jfm£ettftaQiE£4r< tT«tt6fe 
<. R«ta>#:*Sicj:0. «t*P-*<aaa, HMJRBN- 
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[ 0 0 0 5 ] gtfc&SKSH'TTU:, SEtttS&fS*fc«> 
10 [ 0 0 0 6 ] X. -^gttccft«<£W|g* t/fc 

t»tiw*»stt, ><**#3S-cm:. A£*>ea-Mi 
20 ft£a«»t:Hl6r*-?fc. 

[ 0 0 0 7 ] t&v>£ ^ft*iB«BA€M&?*#& 

it. aia>ft*^te$n. MAtt, «H*2 - i 8 i 7 

0 1 <4**¥3 -5 1 8 2 0 2) 

**tt(DA«ffl*t>««n-^4 
ES84G>ftft**Wl/C. lEtt0JtficcMM««JA 

**>. ^?^*sc*tt«««'**»ac*-7fc. 
30 [ 0 0 0 8 3 5 6tc, s«P*jh<^>iai±©fc«>, gMa>fr 

t 0 0 0 9 ) 

n/c«a^ia<«H&i^ ^n^r « c 4 tc «> & # 

[ 0 0 I 0 ) 

*C«ffi«#X«:*AOt:. *JWEtttt©ffiA4«U, » 
(S]««MK:SIIfife±*D«ra* I 0 0 /i o WT 

50 *DT^C4CC^:0, 5t^^X^^^4$ii^4i6 
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— # CCtfWlffl^US £ i*'C ilia $ 1* 4 h<DX'*>*> . 

[o oil] *£wk*h»^ tJtiZ&teo&Mrt 

It. 13. 3-10 6. 4kPaO«*T*«*U E 
A»B#S»'C. &B*fifftC&49 3. 1-10 3. 
7 4kPa4>£5H#$f*U> 0 
[ 0 0 12] *.^E££oDEATT'tf. ^ »J 0 A. jr h 

[o 0 13] 44**<D;<*;Mfc3tifc«ff 
it. SMaKWSEftfrT-ci. 4&*<&#a#gsnrc<>, 

?X-?1^£*9rc*4. 

[ 0 0 1 4 ] *EWcfrH>r, SS«^ 1 - 1 0 0 k 
V/cmt, i*±#»J»|ft»l 00n$ttT4v»^ 
ftH<3£ fc±# OfcH'S'*' ^ £6nJJ0? 4 C i K 

ct < tt&? 4, fe±^ 0 » > » *^¥!£Ep!«? 4 
7?X^J^R4ik?»?4&?«^J:<B£?4 

ciaHW', cnccatz-c, £*±#«isb*uoo 
w s«Tr*4^x«ffKj:ftu:. £b*k?wet4 

[ 0 0 1 5 ] *J*^^X-?di»4f ±!2^S 

sob. jjE*^»*«B<*»a(**ajKi/fc»^ 

li. B*»Sf*B±«>IBcr>^IB-C4>4 # 

[00 161 Mii/rat. h, r^si^A 

E(B3WB-*ta&1»ifi'CA&C L/C*. C<Dfe 

¥«a B*msHi«ii3$w&ti4. sea^w 
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[ 0 0 1 7 ] Bfttmt* Urti, «Sfl>*toJffii«:— 15 

xas*Jc»BT4. c©», BfMft^ttBSh* 

»Jcc-«S^SSL, fio. JSr4SB«4tifi]ffiS:S£K: 
*D4 0 

[ o 0 18] BftMrnt* it, mi*, * ij ^ h ^ 
-gEfb^^^^A; -»fb^*>««tffeBaMk*, * 

# >R>< U 0 A«<J>»Bf b*W^?Wf 6n4o 
[ 0 0 19] B(*»«#©««t*, >- htfrci? * 
Atf'C*>J:U$'.. S*A*0. 0 5 •-4fl>mt i *>4Ci^ 
»SU*. )¥m£44, &S7 7X?$ft4f 4e-K* 

se«bu »»*'4<t. «sEEnm^^am«sac 
0 7-*ft^££?4. 

[0 02 0] X. BfWSW^ tttt«*#2at (2 
tStUtTKSltifc^tt, HJRB4W1 OtLbO 

(WcB*an44>«> , ci*a<r^, swcttfttwi a, 
5 0oa*a>iflwwB6h , ci'&. itRUwi o«± 

OBf*»«<*<tUr^ Bft9-*^A5-50M: 

Kttr s - 5 o - 9 5 
BKfblMVB. Xtt, ©fk^^ ^»)A^Wf^ 

30 0 , ^CDSS«<?»1*^ i o - 1 0 0 0 

[ 0 0 2 1 ] *&B4>££i* % . 6P*Q 

*Sti4^ 1 -5 0mm'C*4C6#tf<l/is 1m 
m*a»'CH:, ttffiBooBlfeAVhdjB^, SW^i'^ii 
3fi3tf4e 5 0min^e^44, 

d - fe^y ^ x-?^i5 1^4 c t vmu t U 4 . 

1 0 0 2 2] *^cc*H^Cii, ±!a«S61 CCEPfOdtl 
4* Wfi> 01 * ib$ tltc i> <DVt> 0 . ME£ fe±# »J BS 
40 1 0 0 ii s KT, «fWUto» 1 — 10 0 kV/cin 

4asnri*4. 

[ 0 0 2 3 ] B 1 «:^AX«ia«DW«r5W # ffiZ 
(A) , (B) Bt^VM^^a, jfiS <C> 
B. ttC ( D ) tt30HtCDAS'C»4 # B 1 ^i**S6p 

[ 0 0 2 4 ] *£iflicjtett 4M ■lx*Efe^W. CCt- 
•Cf fcfft*«CB* $ tltti, } \ } \,% (OIL fc±# 0 

50 x^±<o[^o^x0mm^^^:< 
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t>KZo M^*©£*-k#^eBWM 0 0 u $*&Kt> 
,> 01/ Xflgff £ C £ i*@ilT'& £ *±0 0 

fin**. 50n s^5iJ ^U'O^u^o ft, ccrv 

[0 02 5] X. ^JUA«JM>4*T*t*?>aBi»*t? 

C 1/ < , £*±#*> HvM£Hfe4> 1 0 0 u 

o UTO * 4 A * 4r - JU<C A & C <t 35'$** (./ i,\ J<A> A 

mix-tern Lttcwtataxai* & * ±# o iM£ a *t 
[oo2 6] jm***, £*>jb*»jiSB. mm 
[ o 0 2 7] ±t2*»i«E<Deniw: ^ trfrbfti. 

fflSB<*>SJ»SE** ! - 1 0 OkV/cmt #£S5StC 
S. l00kV/cm*B*447-*tWW«**G» 

rKti>fc<>4>*ir^ 0 X. ;wx«EG«ioi<:*H» , c, 

IliikfcS&l/'C 

[ o o 2 8 ] c <ox *> te^*x«E©aanic«ffl3n& 

BBil/tri*. PIAIl #Gji¥9- 1 86 3 14*ftcl2 
[o 02 9] ±iro*Stt: J;*)»fen*ft««:^»r. 

/^■HO&B&itttti*. 0. 2.*~3G0mA/c 

[ o o 3 o ] hunmmmAt\t. »»cj: o mm 

ilxT&*fflCDffiSri$Ufctt*V,>. Iftil'C^T 
[0 0 3 1 ] *3BMEiS*toE*Tt?«)yD 

6«wPFjttc * o « * nr 4d o 4 «BB®ft« 

B£ttft*BIBt/fcO. 2*~3 0 0mA/cm' ®«a 
£T*C£tcj:0, ^£g&@7*7 *"?*&£ UCA*? 

[0032] ♦^Kneffi^n^stui/tri*. fi* 
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U. #ux?u>, #y*atfu>. #y**b>, * 

*xb>lM,7 k #yx-<r*x-7-jUir h> % 

[ o 033] *^«tc*H^c »#r*a«7G*3iw 
io AWtv<. *«y^x-7«^aiB«:ffarr*«i*: 

I 0 0 3 4] *SffilB#A4 l/CI*, ^ *3R*irfk*«l*' 
x*Bi-*c4«:j:-5t:. *tt*ffl*c^ ^ ****** 
«**tr*fflx*A*-*B< »*tt*ffl*f#&c 

[ o o 3 5 ] ^ ^*7c*sefl;^«94 utrit 6 7 ? (fc 

7'ofl/> <CF. CFCF. ) , S^i'ft^^uy^ 
>(C, Ft ) «(D7^*-.«*ffc^3^*lf6tll> 0 
20 £±±G>B£i**>, W«^T'ft47 y(t*S*4.«t/ 

[ 0 0 3 6] &aS^>^l4«SH(C« 
tt. ^M'C«At'^. M^tt^iJ YPSZiW 

f ^>tL*SW 4 CCn*^^tiiT*S. ^>7\ 

- aM*ffli»r«M^wft-«ar&«tt«aw» 

30 [ 0 0 3 7 ] X. ^rt^*i7kteS4^'&«i^fD^^ 
*^T^> / -? -©^BftT-CCa* It ^ C i *c A 0 , 

!aei/<t*2«x«3i«7 5-/*. 7^rs. 4.®r 

>*xOASS. ^.'U*>K« % ^^5K>H»S3|or>fj| 

*ttS9**(f^n& 9 x. #'jx?b>y>j5-«ui, 

>^^y jbBxx<rju, #«jx^ u>yy a-in>7* 
[ 0 0 3 9] *»»!K:*H» , C»*f2«:B«i/fcJ: J > 
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[0040] C<TMiZ, ttim^MftSlMftU'CEK 

[0 0 4 i ] ccmmt. im* 

4#*J:^ci£&3tt, SHii^pCC^tdJ:D. jfrffl 

[ 0 0 4 2] *^tclrH^C»*3g3 KE*tbfc <fc 5 
K. ;<*A|fcS*lfc«JK*. HaMWO. 5-1 00 k 
Hz J<**«$BSiB*M -1 0 00 m o 4fr3*VCl' 

[ 0 0 4 3] ;<*X«JWJIBMM*. 0 - 5kHz 

t* * 4 , 77 - tc^m^mm^ ♦? 

*«f. 100kH2*8Bil*4t-»WWWfifel/»< 
tt£ 0 J:0»St,<lt, lkHz«J:C^^, CCC-J:^ 
tt*fl^<D^*x^«:E|MlIrt' & C 4cc J: 0 . feB* 

< iSLbSii & C 4*!t? * 
[ o 0 4 4 ] X. iiaJW^SffttSWi'MaftlSW 

I OOOii s£*£;i&4. 

ON, 0FFMi0ilO*6at«MAX«»*Cfe 

tmK%Lo» w * vit* • <^ A«it«mn»^ <* * *p*ra 

[0 04 51 IK, tt@£!6iE$Hi&fc«>tCti. »»# 
fell fflertCC. *ft< 4*> 1 « saittT&OFFBIH*: 
W*r*C4#$*£ L/^o 

[ 0 0 4 6] *S«CdpH i «#*3S4 KEfcl/fc <fc 5 

I*. 

[ 0 0 4 7 ] C C-J: ^ &:ft!^&3fi:tfA*S&J?HS 

*Sc»4*^A^W^4^i*^t^ C4^t?#4t(,* 0 
_bia^J34 l^Ct*. A !, As, An. B, B 

i. SI), Ga. Gd, Gr, Co. Cu, Fe. G 
a. Ge, Hg. H f , In, I p. L » > Mg. M 
n. Mo, Na. N » % P. PD, Po, Pt. Rh, 



3 

Se. Si, Sft, Ta. Te, Ti. V, W. Y, 2 
n . Z r ty>&mfflffl *>ft, SfcftSfcSirr 4 4 
l/'Cit, &B¥rtHk£4». filR-^ay>(tdtt. &8 

[0 04 8 ] Hf*«tClt. fiJS^S i 'C*>^«S«:«K: 
4VC&^?£4, f^>H*/7>[Si <c 
H, > , ) , J>^**V*> (S i <CH, > 
jHJ, r h7J-f-i^7> (S i <C, H> > , 3 
10 ^tfR&jRfk&fe ; 4 7 *ffcli* < S i F , ) . 4fc 
IfceS ( S ! G 1 1 > , 2llfUtX ( S ! H: CU ) 

^<££JS^a>o(k&^ *si'?i> <s i H« > , t> 

<S i H, S ! H, ) , t (Si H, S 

i H 2 S i H, > ^<&&K*SUfc£«i ;f^> h**> 

(S • (OCH, > < ) , r^xK^^> 
CS i <OC, H, > i ) WWaJKTAa*S/K«y«s 

o<. nut. n^xcDJttojS^^, ^ 

[ 0 0 4 9] JiK^&JBS'*^ A3^SW»t?*n«. ft^ 

[ o o 5 o ] sa»st>'*±tt©tB*^^, ±ia^ia« 

*-C*aiWrfT5C43W»*U*. *K^4l/Cit, « 

30 X. Ch&©*ft< 4fe lg7>S 

il^it! - 1 0(*8»6t?**C4*W*l/t* o 
[0 05 1 ] ffl. iiftofcJ:^^ J?H«3VA 

> 4 1/ -ci**?* ? < mt h \i&tNM *> # x 
7*3>xi«**^ a*3W*»t. sa-cAijatrw 
t o o 5 2 ] frm&vc^Ximmiamutc*^ 

t o o s 3 ] T»^^x?«HT*BR®»aaw*ija» 
ttaowa o < *i ks fco-ca w ni j3»«:iB* 

U^A, 7*^>. +-by>^#^7^. M£ 

[ o o 5 4 ] ^^-7 ^x-?^T^r««njjoas^, <a 
so nrr**4*wi^7-*ffcr*fc», 
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aWftEUftl*©*, T)\,Xl>9BXK# 1 - 2 k VaWff 
£L<, SfeKKSKttl. 2-1. 7kVWJ. 

<t*7-8. 5kVr'££, 

[ 0 0 5 5 ] itc* ? 5X?«fflf iffiOfljAfttt. IS 

±cc-lS#fiC0[Bj±^v < ft 4<DX\ 7^ =f >JJH«» 

[ 0 0 5 6 ] 2 6K, 77 X^^K-iHKflSBi*, IS 
ft'4± Stt&IHfc Xtt. S«H±«*#tt©rt±^ 

<ft*©T\ r*=f>»BSi, Xii. ffiiWBSlCttS 
*-2 0 s e c#&t5 

[ i) i) 5 7] ( fWI ) ^^e^^^ffi^fi^SS^^' 

tt&nmn k*shj #x £ $ a u x . *»e^©ea 

<tft U jM*tiBcc«E&*J2*Qim* ! o 0 u $ 
«T. «ffiftft# 1 - I 0 OkV/c m<^'U*{fc$n 
fe«ff«nJjD , r^e:iK:^'), 8re:/7X-7£££$ii 

ffiff «W>E*J £ ft 3 tlfcifiBT, > 01, ^ f k s nfcsj?* 
B#iC ttAM£ff£0J<Jl'Xm#^&ti6C&tc 

[005 8] cct, Mrt«s<^>ra«:5t**ji»(/r, 
tcU;0, »Wafco<cift<««H**tTU. (sin 

&-lj<Dftfamc&m$i*xmfc$i*zc tic**), & 
«k #s $ £ ^x^«a*?E^?<:issafflo[>«fBiss 

t>n^ 0 «*©»An, who*, «ft©«n€:i**(./ 
rif 5MM><fc 5 to**** o &tt5RIEBi*££& l/ft 

c&#t?ft*. 

[ 0 0 5 9 ] 5 «tt 3?Jfcl>& < £ *> 1 
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[ 0 0 6 0 ] 

4. is3«:«s*i**cc. *jM(cttffi£n&ttB<*. 

ME'tjuxvotti 0. i l, sti^x 
■**Ett«2 0. 2 1, «Wo-;U8 0, SMIWD- 

ii*. *n«l. WfV(ESM>jMl*fl (±^«S!3 
0. 3 1, T8MHS4 0. 4 1), feBIB#AftltfB5 
0. 5 1, 52. 5 3, 54, 5 5. Btt&PKItSG, 
6 1. 6 2, 6 3, eHffl#XfftiW?0 t 7 1 

[ o 0 6i]7.. mmmitm o . 6 1 a*±»*83 

0. 3 IOC, 6 2, 6 3#T*SS4 0, 4!l£«i$ 

[ 0 0 6 2] S«CW»affl^X9 0 . 91 it, PSISOfc 
20 «fl8^X^«?fi-3SB2 0. 2 l(D*ilft«S W*>, 3 
0/4 0, 3 1/41) ■«CCA5REMW>SAT < C 1 

mmefbox. \mo>^mmiR^nxm?^tx. &m 
wc ±&o>&mc j: 4 ^ ^ f t ^ titcmn&tm ^ n 
-c. «^^©a«^itcfeft*^x^^ftsii 

6*1. cncc±gp§S3 0. 3 !<DBf*KS#6 0, 6 

i«rfl»SH*6*ife«*i 2*«fc»s*6nr. sac> 
n&v&tti 2<orm^mn, &»m& \ 3 awe 
.«sn*. afca^XTMSiMso, 2kc«as 

[ 0 0 6 3] S&i77X?«gg 20, 21 Kit, 

2*»iaa>a«if«:r'ft4A^tcw-?T^»4o «». fe^ 
77 X^«4a«B2 0 , 2 1 tc*[i& . 2«iPiM#t:B»i& 

mjj0#m\&ti,x*vfou\*>. 

I 0 0 6 4] j»*7* 7 X?5^»g 20, 21 ttBft 1/ 
* f - JtfMlK i: 0 S/- * $ nria D , > 7* P 
cc^: DM77 X-7«i3ai«B2 0 , 2 1 rt*Htt£ffli 
(CMBEtKBcc l/fc»«aiffl<fX 9 0. 9 1 ^fittSTio 
40 [ 0 0 6 5 ] £EB#Xfttttt5 0 "-5 5 

n. *hai«ft<Bfe, 3 0/4 0, 31/4 1)H*cc 

i$ar&^'xv^t^i 2±-cHafe&»i*i/, 

[ 0 0 6 6] @4 li«Hffl#Xfttt&5 0 ^ 5 5 C— « 
t« U, { A > tttlHRBB. ( B > tt-eOA - Afe® 

I o 0 6 7] mttzftw&mmx o©«** 

ffl©Ha*cc. ^x«M«GiW*l»Sn*#x»AP5 
so n. JHia57«:tt^»A*Wtc«iW*J:*«:*l 
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S5 70#fc8±Kafil 4«ttr6ft4C4fc«fc»K 

#XVAD5 6 a«BH*i?au 

[ 0 0 6 6] «^/Mli? l 5*&ajfc#A**«A3n* . 
Sl£*5 8&art&n, *<&'SI2S5 8rtfc:H:. -3gtc 

-aawn 2 3 *w? *f±«o tS2 4 £ssir 4 1 4 <> 

1^57 0*?L«f i 5 *>6 ttJfc # A**tttJ •? «2 4 <:B 

tar<fc^ec^fi£snrc^, enters, j^mlbis* 

[ 0 0 6 9] BSttlcftW^Sffl^Sp^iJafi^fiCCtt 

n&ttKi, ^ftnccttisti&ttBa. £tux. ism 

10, 111, ^*5X^«HtHl 
ISO, 1 2 1. «ffln-*l 8 0. 

8 1 &M&8<*ft, saw^x^MHSB 120, 1 

2 1 6*, *n*h, ataPJtHa^ASS (±SWttl 

30. 131. T«se 140, hi), «b»#x 

5 0. I 5 K f-A4M*l 52, 15 3, 1 
5 4. 1 55. BMftSSft 160, 161, «5Effi*A 
SHUSH 7 0. 171 ^ISS^'Ci^o 

[ 0 0 7 0 ] 5?,. Bltt§$*1* 16 0. 161 tfSTSWS 
14 0, 14 1 fci*#8ivci'&. 

[ o 071] &n<&mm#x 1 9 o . 1 9 i «. ink 
i/fcM?? 120, i2i ottmmfc 

(IP*, 1 3 0/1 40. 1 3 1/1 4 1 > H»fc;fc» 

? * &n, C tiK±»*ff 13 0. 131 

v5«d«t* 1 1 2<D±K££$n, «B&il&i 1 3& 
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